Abstract. In recent years, the evaluation of carbon sources and carbon sinks has become one of the major research topics. The temporal and spatial distribution of carbon flux and some factors that affect carbon flux were analyzed in this paper based on the Net Ecosystem Exchange (NEE) data, which were provided by Greenhouse Gases Observing Satellite (GOSAT) project and FLUXNET project. Then, we found that carbon flux had obvious seasonal variation. It was carbon sink in summer and carbon source in winter. The total amount of carbon flux in July or August was about -1.377 ~ -1.882 gcm-2day-1, and 0.64 gcm-2day-1 in November. The fluctuation of carbon flux in coastal area was stronger than that in inland. Forest areas had stronger carbon storage capacity than that in other vegetation areas, and the flux in forest areas had the largest change. The vegetation coverage was larger, and the carbon storage capacity was stronger.
Introduction
Since the industrial revolution, human's emissions (CO2, CH4, etc.) increased significantly owing to economic and population growth. Greenhouse gas was one of the main causes of global warming. The fifth assessment report of the Intergovernmental Panel on Climate Change (IPCC) showed that climate change was a devastating impact on the continental and marine ecosystems ( [1] ). Since 1950, the influence of the global carbon cycle on extreme weather such as heavy rainfall has become an important international issue.
At present, there are some observation networks to obtain carbon flux about terrestrial ecosystem. In 1997, the FLUXNET was established with more than 500 tower sites around the world. The eddy covariance methods were used to measure the exchanges of carbon dioxide, water vapor, and energy between terrestrial ecosystems and the atmosphere. However, the carbon flux was highly uncertain about future climate predictions because of the scarcity of observation sites ([2, 3] ). Remote sensing is an effective way to obtain large scale, stable, and continuous carbon fluxes. Japan launched the GOSAT on January 23 in 2009. GOSAT project released standard data products from L1 to L4 gradually through continuous adjustment, calibration and verification. The L4A data products are monthly fluxes of CO2 and CH4 estimated for sub-continental regions. These fluxes are obtained from the XCO2 and XCH4. Kadygrov et al. ([4] ) concluded that it was possible to reduce the mean regional flux uncertainty by approximately 30% through adding satellite observations with 2.5 ppm single-shot random error and a bias of 1 ppm. Basu et al. ([5] ) reached that small spatio-temporal biases had serious consequences for optimized fluxes.
Terrestrial ecosystems are diverse in China. There are forest ecosystems, grassland ecosystems, desert ecosystems, wetland ecosystems, and farmland ecosystems with human intervention. China is a natural laboratory for studying terrestrial ecosystem carbon revenues, carbon cycles and its global changes. China is an important area that has a significant impact on global climate change. Li Zhang et al. ([6] ) obtained that the consumption of fossil fuels in China leads to carbon dioxide emissions of 1.90 PgC a -1 into the atmosphere. Therefore, it is important to study the temporal and spatial distribution of carbon sources and carbon sinks in China.
Analysis of Carbon Flux in China

Validation of GOSAT Data
The tower site data of CN-Cng and CN-SW2 were obtained through FLUXNET. Some introductions of them were showed in Table 1 . In Fig. 1 and table 2, a validation analysis of GOSAT L4 data and tower site data in 2010 was showed.
They had good consistency, and R 2 were 0.823 （CN-Cng) and 0.574 (CN-SW2).
NEE GOSAT data and NEE GROUND data had obvious seasonal variation. Carbon source is positive, and carbon sink is negative. In summer, photosynthesis of plants was stronger, and carbon emissions was less than carbon absorption. The situation in winter was opposite in summer. Therefore, carbon flux was carbon sink in summer and carbon source in winter. In spring and autumn, photosynthesis of plants was weaker, it was light carbon sink or carbon source. However, the value of carbon flux was biased. The reasons were as follows: (1) They had different spatial measurement scales. (2) GOSAT data was uncertain. It is important to improve the accuracy of carbon flux by analysing the uncertainty of GOSAT data. In summer, the eastern was strong carbon sinks, and the western region was light carbon sinks or carbon sources. In July, carbon flux was -3.2460 gcm-2day-1 in Heilongjiang and 0.0217 gcm-2day-1 in Tibet Autonomous Region. In winter, the western were light carbon sinks, while most parts of the eastern were carbon sources. In November, it was -0.459 gcm-2day-1 in Tibet Autonomous Region and 2.471 gcm-2day-1 in Hubei province. This was closely related to vegetation growth cycle, vegetation distribution, and vegetation coverage.
Comparison of carbon flux in different vegetation areas
NEEGOSAT data is affected by vegetation type, vegetation coverage, climate and so on. The effect of various factors on carbon flux was analyzed in this paragraph.
The distribution of vegetation in China can be divided into eight type: cold temperate deciduous coniferous forest area (A1), the temperate coniferous broad-leaved mixed forest (A2), the warm temperate deciduous broad-leaved forest (A3), the subtropical evergreen broad -leaved forest area (A4), tropical rainforest area (A5), temperate grassland area (A6), temperate desert area (A7) and Qinghai -Tibet Plateau alpine vegetation area (A8). It can be seen from Fig. 3 Table 3 showed that the vegetation types and carbon flux in different province. Hubei and Zhejiang are located in A4, but vegetation coverage in Zhejiang was larger than that in Hubei. The vegetation coverage was same in Heilongjiang and Inner Mongolia, but there are located in different vegetation area. The effect of vegetation coverage and vegetation type could be analyzed in this paragraph. The forest area, vegetation coverage and grassland area were obtained from the "China Statistical Yearbook". Carbon flux data were provided by GOSAT project. Fig. 3 . showed that the comparison of carbon flux in different provinces. It could be concluded that the seasonal variation of carbon flux in different provinces was same, which was consistent with the result in Fig. 2 .
In Fig. 3. (a) , Zhejiang was carbon sink from March to October, and Hubei was carbon sink from June to September. The total amount of carbon flux was -0.925 gcm-2day-1 (Zhejiang) and 0.329 gcm-2day-1 (Hubei). Zhejiang was carbon sink, while Hubei was carbon source. Although they are located in A4, vegetation coverage in Zhejiang was larger and the plants can absorb more CO2 through photosynthesis. In Fig. 3 (b) , Heilongjiang and Inner Mongolia were carbon sink from May to September. The total amount of carbon flux were -0.2156 gcm-2day-1 (Heilongjiang) and -0.104 gcm-2day-1 (Inner Mongolia). Heilongjiang is located in A1 and A2, while Inner Mongolia is located in A6. Therefore, forest areas had stronger carbon sink capacity than that in grassland areas. Schwartz et al. ([7] ) also concluded that the forest had the strongest carbon sink capacity. They were carbon source in other months because of the weaker photosynthesis of plants. The amount of carbon source in Heilongjiang was larger than that in Inner Mongolia, because carbon dioxide was much more produced by autoxidation of the forest.
In Fig. 3 (b) . and Fig. 3 (c) , the carbon flux had not changed too much in Xinjiang and Inner Mongolia, and the balance of carbon budget was maintained. The change of carbon flux in Heilongjiang was larger, which also verified that the change of carbon flux in forest areas was much larger.
Conclusion
Through the verification, comparison and analysis of NEE GOSAT and NEE GROUNG , we could get the following conclusions:
NEE GOSAT and NEE GROUNG had good consistency, and R 2 were 0.823(CN-Cng) and 0.574 (CN-SW2). The carbon flux had obvious seasonal variation and temporal distribution in China. It was carbon sink in summer and carbon source in winter. In summer, the eastern was strong carbon sinks, and the western was weak carbon sinks or carbon sources. In winter, the western was weak carbon sinks, while most parts of the eastern was carbon sources. The fluctuation of carbon flux in coastal area was stronger than that in inland.
The carbon flux was closely related to vegetation growth cycle, vegetation distribution, vegetation coverage and so on. When located in the same vegetation area, forest coverage had a significant impact on carbon flux. When vegetation coverage was same, forest areas showed stronger carbon sinks and had stronger carbon sink capacity. The carbon flux had not changed too much in grassland areas and the balance of carbon budget was maintained.
